While XML is emerging as the universal format for publishing and exchanging data on the Web, most business data is still stored and maintained in relational database management systems. As a result, there is an increasing need to efficiently publish relational data as XML documents for Internet-based applications. One way to publish relational data is to provide virtual XML documents for relational data via an XML schema which is transformed from the underlying relational database schema, then users can access the relational database through the XML schema. In this paper, we discuss issues in transforming a relational database schema into corresponding schema in XML Schema. We aim to achieve high level of nesting while introducing no data redundancy for the transformed XML schema. In the paper, we first propose a basic transformation algorithm which introduces no data redundancy, then we improve the algorithm by exploring further nesting of the transformed XML schema.
Introduction
While XML [4, 1] is emerging as the universal format for publishing and exchanging data on the Web, most business data is still stored and maintained in relational database systems. As a result, there is an increasing need to efficiently publish relational data as XML documents for Internet-based applications. One approach to publish relational data is to create XML views of the underlying relational data. Through the XML views, users may access the relational databases as though they were accessing XML documents. Once XML views are created over a relational database, queries in an XML query language like XML-QL [6] or XQuery [3] can be issued against these XML views for the purpose of accessing relational databases. SilkRoute [8] is one of the systems taking this approach. In SilkRoute, XML views of a relational database are defined using a relational to XML transformation language called RXL, and then XML-QL queries are issued against these views. The queries and views are combined together by a query composer and the combined RXL queries are then translated into the corresponding SQL queries. XPERANTO [12, 5, 11] takes a similar approach but uses XQuery [3] for user queries.
Another approach [10] to publish relational data is to provide virtual XML documents for relational data via an XML schema which is transformed from the underlying relational database schema, then users can access the relational database through the XML schema. In this approach, there is a need to transform a relational database schema to the corresponding XML schema.
Currently, there are two options for defining an XML schema. One is the Data Type Definition (DTD) and the other is the XML Schema [7] . We choose XML Schema because Data Type Definition (DTD) has a number of limitations.
XML Schema offers great flexibility in modeling documents. Therefore, there exist many ways to map a relational database schema into a schema in XML Schema. For examples, XViews [2] constructs graph based on primary key/foreign key relationship and generate candidate views by choosing node with either maximum in-degree or zero in-degree as root element. The candidate XML views generated achieve a high level of nesting but suffer considerable level of data redundancy. NeT [9] derives nested structures from flat relations by repeatedly applying the nest operator on tuples of each relation. The resulting nested structures may be useless because the derivation is not at the type level.
In this paper, we discuss issues in transforming a relational database schema into the corresponding schema in XML Schema. We aim at achieving a high level of nesting while introducing no data redundancy for the transformed XML schema. In the paper, we first propose a basic transformation algorithm which is redundancy free, then we improve the algorithm by exploring further nested structures.
The rest of the paper is organized as follows. In Section 2, we give a brief introduction of the XML Schema, especially the features which will be used in the schema transformation. In Section 3, we present the mapping rules of a basic transformation algorithm which converts a relational schema to the corresponding schema in XML Schema. The improvement of the basic algorithm is discussed in Section 4 with more nested structure explored. Section 5 concludes the paper. XML Schema [7] is the W3C XML language for describing and constraining the content of XML documents. It is replacing the Data Type Definition (DTD) because DTD has a number of limitations, e.g., it is written in a non-XML syntax; it has no support of namespaces; it only offers extremely limited data typing. XML Schema is a more comprehensive and rigorous method for defining content model of an XML document. The schema itself is an XML document, and so can be processed by the same tools that read the XML documents it describes. XML Schema supports rich built-in types and allows complex types built based on built-in types. It also supports key constraint and unique constraint which are important to map relational database schema to XML schema. XML Schema
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